DNA repair in mononuclear cells: role of serine/threonine phosphatases.
Treatment with cyclosporin A (CsA) in kidney-transplant recipients is associated with reduced DNA repair and enhanced cancer incidence. CsA is an inhibitor of the serine/threonine phosphatase calcineurin, also termed PP2B, which is a Ca(2+)/calmodulin-dependent phosphatase. In this study we sought to elucidate the role of calcineurin in DNA repair using CsA and tacrolimus; examine whether UV-induced DNA repair is associated with dephosphorylation; and investigate whether phosphatases other than calcineurin are active in DNA repair, in light of the fact that calcineurin inhibition only partially suppressed DNA repair. Peripheral blood mononuclear cells from healthy donors were used. In vitro, we assayed UV-induced DNA repair by measuring the incorporation of tritiated thymidine in UV-irradiated cells. We gauged phosphatase activity indirectly by measuring free inorganic phosphate (Pi) excreted into the medium. The phosphatase assay was performed under the same conditions and in parallel to the DNA-repair assay. Tacrolimus, like CsA, inhibited DNA repair in a dose-dependent fashion. DNA repair was associated with production of Pi, which correlated with the number of cells performing DNA repair. Phosphatase activity increased after UV irradiation. DNA repair correlated directly with phosphatase activity, whereas CsA reduced both DNA repair and Pi production. Inhibition of calmodulin by trifluoperazine and W7 [N-(6-aminohexyl)-5-chloro-1-naphthalene-sulfonamide] reduced DNA repair in part. We investigated the role of the Ca(2+)-independent phosphatases PP1 and PP2A using specific inhibitors. Calyculin A, which inhibits both phosphatases, reduced DNA repair. Endothall, a PP2A inhibitor, had no effect on DNA repair. Okadaic acid, which is mostly a PP2A inhibitor but also a weak inhibitor of PP1, reduced DNA repair only slightly. We suggest that DNA repair is mediated by way of Ca(2+)-dependent and Ca(2+)-independent pathways, with calcineurin and PP1 being the respective phosphatases involved in each pathway.